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Biotransformation of podophyllotoxin by cell suspension and root culture systems
of Rheum palmatum
YANG Shi-hai', LIU Jia-yuan?, YU Bo®, LIU Xiao-feng*
(1. College of Chinese Medicinal Materials, Jilin Agricultural University, Changchun 130118, China; 2. College
of Pharmacy, Harbin University of Commerce, Harbin 150080, China; 3. Huahe Pharmaceutical Co. ,

Ltd. , Beijng 100035, China; 4. Jilin YaTai Group Co. , Ltd. , Changchun 130031, China)
Abstract; Objective To investigate the biotransformation of podophyllotoxin by cell suspension
culture and root culture systems of Rheum palmatum. Methods Plant tissue culture technology was
employed. The products were isolated by silica gel column chromatography and their structures were
elucidated by spectral methods. Results Adding of podophyllotoxin had no obvious effects on the pH
value of cell suspension culture and root culture systems of R. palmatum. In the case of present study,
73.8% of podophyllotoxin was converted by cell suspension culture and 56.3% by root culture. The
products were different between the two culture system. Podophyllotoxin was converted into

picropodophyllin with cell suspension culture system and many other products besides epipodophyllotoxin

with root culture system. Conclusion
palmatum are able to convert podophyllotoxin.
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AL FHEH K ERheum palmatum L. HH
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REHEYH LN MREETHETR, hIRT
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1 HEMFE

1.1 #RRARRAILEKRELEREYERE
MR AR MNMNEB Sinopodophyllum hexandrum
(Royle) Ying P4 BB 2, WA RIERQN, K&
SH>98%.

1.2 REFREMBERFENEL

1.2.1 HYMBEEEEHHES - EHAERTH
BB ABBERE XM, 2R KEH AL
REBBREBREEREN KE Rheum palmatum
L., kR KBWHENETREREL . HERAE
S%Hzoz *ﬁ%ﬁ%s min }_E ’ﬁiﬁﬂiﬁz h, }:‘ﬁ
KEKGEIKG ETRERK LR FREAKSD &
MFASHEMMS g #E L ERMEE 22
C,XH|12h/d, L BBREL 500~2 000 1x, 15d f7
T E,18d FEMBEKE,

1.2.2 HMERAL - REMKEXHE TS, F
o FE R SME K E X & T EF T MS 3R
¥ # % (0.5 mg/L 6-BA+0.5 mg/L NAA+0.5
mg/L 2,4-D) b, ESAHGHA, HHREKMH.pHS. 8,
EHBE2511) C,BRITHRBIZh/, 20d BR
BARE R . ERBEEFES20 d SR —WK. E5%4%
R5WEHAMS AL FEPRGEF BREE
(2541) C,HKHERE 80 r/min, F1 WM 20 g #
BOGALR T30 mL HEHEPR,H20~25 R4R1
K2 W35 %50 mL, 3 KA F100 mL
EREGERS d TR TEYHATER.

1.2.3 WEXRRE - VBRAREFREPERKEY
KEXEHMARO.5 g, AT 5mL & 1/2 WP
(0.1 mg/L NAA+0.1 mg/L 6-BA+0.1 mg/L 2,
4-D, EHEE W E N EHH— )5 &4 ,pH 5. 8,
L4 WBRJTF 5 WA TF 100 mL [ 5 135 57 2
FORATADELER,

1.3 RAFXRNEVRLIBELTYRIBEE
1.3.1 RAFEMADRLFRAARRIOmgF
Fo.5mL EXKZEH,ERTLEMR. £HO0.45
pm) WA REE, EXERMET % 100 mg/L H#
MARARRBEN KEEFREPETEDHE L.
Hep  EMREREFRAPHEHRRLY 20 g, F5F
F250 mL ZAMPHL00 mL FFHREP, EMHKE
MR RGP A R R 30 g FEFEFER 100
mL., DRMABHASYHHRERREEZL.
1.3.2 HUREpHENNE . REBREFRRLH
PAREBFAREZ 14 dEBERERE KRG R F
H5e 0 pH {H.
1.3.3 #HAFYMIBEE  WREHEFEMR
M ZEEH B, 50 CWH ¥k 45, A HPLC 3546 3 in A
RETRYNELFR. MHHEAEFRENE
b 1L & FEi3  WNGE- S-S E Ak 3 =1L/ €3
MR E-RLR FEaMHE.

BRRIERBYZERE 6L, ABRZ
B, UERBERZEEUL RS R RRES
FAFHABIETHEE.

8,3 %& {4 . Spectra Series P100 B 3k ik 48 8 i
1% , Spectra Series UV100 % 4 & 9 25, 8 U 3% &
254 nm, phenomenex prodigy 5 pODS(3)100A &
A (250 mm X 4. 60 nm), 60 % B K AE MBI HE .
2 &R
2.1 MRBFREMRERREN pH H. HLH
B pH HHH5.8, HFEUIE ARBERE
pHEZRS5. 1, ZAKEFEPHERS. 2 HIERR
GipH R 5. 4, AR EpH EREERS. 4. HH
MARBHERXNREPHEXHEELW.
2.2 HRBRFREMBERRAHRAER LA
BREFET,. 5ANB(RATERAIEE:=7.617
min) H 8¢, 747 B 8] 6. 4 min &b H B0 — %7 % (& 1-
B), MR F R %P5 6.383,9.083, 10. 150,
11.367,11. 983, 13. 250, 14. 433, 16. 083 min 4b i}
RTIOMEHERNFH @ 5EEL-C. THEHAR
BHEEERXRANMNRETRETHL FBERITRRE
HWRABRNELFUEER.

BEAEERINER EXLRFHT, K
BERGEHE3.8MBREAFEERET B, BEH
FEMHS6.3%MAAFRRETHL.
2.3 BAFYHSELE . FIFAHPLC AEEERF
RGP o ESEHA Hikgui02 Mguiod; MREF &
GHAEGB A AELAYYLE MYLS. HEERE
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A-RBERXMES BARARRE CHREFRE
A-podophyllotoxin reference substance

B-cell suspension culture system C-root culture system

H1 RABKERHAKISHFRETEULLHHPLC B¥E
Fig.1 HPLC Chromatograms of biotransformation
of podophyllotoxin in culture systems
of R. palmatum

BHE 45 A R, gui02 M YLS E AR RAF
%, B EET guio3 MYL6 BAELEY.
2.3.1 HhEYeuit3: HEKK(FE), EI-MS m/
z:414(M*,100),396(M —H,0,18),383(18),369
(8),355(10),329(12),299(12),201(10),181(10),
168 (14) .,"H-NMR (500 MHz,CDCl,) 8 2. 74 (1H,
m,H-3),3. 24(1H,dd,J =5. 00,10 Hz,H-2),3. 82
(6H,s,3’,5'-OMe), 3.86 (3H,s, 4’ -OMe, 4. 11
(1H,d,J=5.0 Hz,H-1),4.45(1H,dd,J=6.5,10
Hz,H-11B),4. 52(2H,m,H-4,H-11a),5. 96(2H,d,
J=11 Hz,-OCH,0-), 6. 38(1H,s ,H-8),6. 45(1H,
s,H-2',6'),7.04(1H,s,H-5), FiSAHSFETF
¥ H414[M* ], BB %, — BRI B H B F396,383,
369.355.329.181,168 F/F & 4-F BN EE L ARG
EHMBMmAE, HhRL N 396 MBS FEMHENF
BB, RGBT BRARM, #R%k
AYMEHRTTREN RAE R, 4 i, 53X EE
EAEA-F ARHER AN EMNRAEER
(picropodophyllin),

2.3.2 LAYYL6. XEKK(FE) EI-MSm/z:
414 (M*,100),396 (M —H,0,4),369(4),355(2),
329(2),299(2),246(8),181(12),168(10),'H-
NMR (500 MHz, CD;0OD) 4 2. 86 (1H, m, H-3),
3.34(1H,d,J=11.5 Hz,H-1), 3. 696 (6H,s,3’,
5'-OMe),3.70(3H,s,4' -OMe) ,4. 30(1H,dd,J =
8.0,8.5 Hz,H-11B),4. 37(1H,dd,J=8. 0,8. 5 Hz,
H-11a),4.60(1H,d,J =5. 2 Hz,H-1), 4. 83(1H,
J=3.5 Hz, H-4), 5.94 (2H, d, J = 3.0 Hz,
-OCH,0-), 6. 33(2H,s,H-2' ,H-6"), 6. 49 (1H,s,
H-8), 6.92 (1H, s, H-5), *C-NMR (500 MHz,
CD,0OD)é; 40.19(C-3),41.75(C-2), 45. 19(C-1),
56.51(3' ,5'-OMe),61. 04(4' -OMe),67. 11(C-4),

69. 45 (C-11), 102. 78 (-OCH,0-), 109. 41 (C-2',
6'), 109. 41 (C-5), 110. 77 (C-8), 133. 01 (C-9),
133.01 (C-10), 133.95 (C-1'), 137.40 (C-4"), -
148.65 (C-7), 149.6 (C-6), 153.77 (C-3", 5'),
177.67(C-13),

BIEAEAFEFIER 414[MY], TTH—R7)
FIBE BT 396.369.355.246,181,168 H/ A 4-%
ENEENRIERBAR, SRAFENRIE LE,
RAZLEY 246 BRABFHHMNFEFEREE TR
HEX RUGHPFERAERBREBARINE
W 48K, TUEY, RAEEXKN-OH,-OMe W
REBTH BEML. #R4 6189-OH UM R & 4%
T, e BISCOHR B, A BN RS HIRAOHER
(epipodophyllotoxin) , & & Bk i ) BB BIE L T 3X
MW, BRI IR EUE S U IRE £ A -,

3 it

ELRPMARBHEEMET KHARERR
G HBEFRGH pH EXHBEW; HHEN XH
HERFREVRBLREATE. EALZREGT,
HAHRBEFREHET. UM RAFRERAETHL BE
FREPH6. INHRAFRRKET HIL. AMHEL
MRAFEMERTYAR., iTE REERRARE
R EBERUARKAAFRESELEMULED.

FAEY R EYN —BEEEREHHAN
HEDETEDHL  HERRENBELLEBERR
S5HAEBEIRN, SEANENSRLE, A1
WML S, b THAS A RE, BlAYFEALTLL
EMEBMSKT,.BELHEES.

HHREFAREARERRENAAFLNREML
FEERHNREEVEREFHRSHEILR LR
BEARRL, ENMMEERRSEARR, hREZE BN
KEREERARELIFHRBAR, B, AR
GHRHABHHERBENZVEEEESR, T
F—KOHRG ZFENIERTRR. ARER AL R
RERMAER, RETBHALIEEERTEEK
FHREFRRLE, ARSBENKEAREREL
MRAFENELTY L AREFRRAR %,
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A AN BIOES RXBAEMELEEITTE FRERAESENARGHETLE, AREFNS
FREHTES BXESHARREN T, 7E IHSHEXESSATRARRZEESLE  BRRBEA
HPLC #4778 E. HPLC 3R A Cioft 4, ZM6-0. 1 X B RO BS JF BE AR , 4 M0 3 4€ 2 50 O 265 71 290 nm, (kA & 1
mL/min, E#30 C, &R BITHE L HXMLGHHPLC 8 H# M AR HAE L HAXEAHHTT
HUBERE MEERERFRATRAHEERAER AR ERRERABGE-CER . & FRIK
FEEE TR THTFARSAME S AXEAHHEXA RN EAREER A2 EAREHTESEHH
RERBRYETKE.
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Fingerprints for Radix Polygoni Multifiori and Caulis et Folium Polygoni Multiflori
SU Jian!, YUAN Zhi-fang', WU Yi-bing?, ZHANG Lan-tong', WANG Chun-ying'
(1. Department of Pharmaceutical Analysis, School of Pharmacy, Hebei Medical University, Shijiazhuang 050017,
China; 2.Department of Research and Development of New Drug, School of Pharmacy, Hebei
Medical University, Shijiazhuang 050017, China)

Abstract; Objective To establish HPLC fingerprints for Radix Polygoni Multiflori and Caulis et
Folium Polygoni Multiflori, to compare the fingerprints of the above two crude drugs collected from
different habitats, and to provide a new method for scientific evaluation and quality control of them.
Methods  Radiz Polygoni Multiflori and Caulis et Folium Polygoni Multiflori were extracted by
supersonic wave with methanol and ethyl acetate. The chromatographic procedure for fingerprints was
carried out using C;s as an analytic column, gradient eluted with a mixture consisting of acetonitrile and
0.1% H;PO,. Results This experiment established a specific method for the quality control of Radix
Polygoni Multiflori and Caulis et Folium Polygoni Multiflori, and compared the similarity of Radix
Polygoni Multiflori with Caulis Polygoni Multiflori from different habitats. Conclusion This method is

very simple, reliable, and can be used for the fingerprint assay and quality control of Radiz Polygoni
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